Chronic and intense geohelminth infections can contribute to malnutrition, iron-deficiency anaemia, morbidity and sometimes, affecting cognitive process, and provoking intestinal obstruction or rectal prolapse. The prevalence of geohelminths on edible fruits and vegetables cultivated in rural villages of Ebonyi State, Nigeria was determined in this study. A total of 250 samples (five per product from each market) were examined for contamination by geohelminths using sedimentation and floatation methods. One hundred and one (40.4%) of the two hundred and fifty (250) fruits and vegetables were positive for geohelminths microscopically. Among the fruits, pineapple had the highest number of geohelminths, 18(72%) while Pawpaw had the lowest, 13 (12 %). And among the vegetables, water leaf had the highest number of geohelminths 16 (64 %) while bitter leaf had the lowest number of geohelminths, 7 (28 %). Geohelminths identified were ova of Ascaris lumbricoides (54.5 %), Strongyloides stercoralis (6.9 %), ova of Hookworm (23.8 %), Trichuris Trichiura (8.9 %), Enterobius vermicularis (5.9 %). This study shows high level of fruits and vegetables contamination with geohelminths in the study area. This portends a great risk of acquiring intestinal parasites by eating improperly washed fruits and vegetables.
INTRODUCTION
Geohelminths (soil-transmitted helminths) are a group of nematode parasites with an essential phase of their asexual lifecycle in the soil. There is a period of persistence in the soil during which the infective stages are protected and preserved. Geohelminth infections are most prevalent in tropical and subtropical regions of the developing world, where adequate water and sanitation are lacking (De Silva et al., 2003) . Recent estimates suggest that Ascaris lumbricoides infects over one billion people, Trichuris trichuria infects 79 millions and hookworm (Ancyclostoma duodenale and Necator americanus) infects 740 million people (WHO, 2008) . Chronic and intense geohelminth infections can contribute to malnutrition, iron-deficiency anaemia, morbidity and sometimes, health-comprising nutritional status, affecting cognitive process, which include tissue reaction such as granuloma and provoking intestinal obstruction or rectal prolapse (Adeyegba and Akinlabi, 2002; Etim et al., 2002; Ezeamama et al., 2005) .
Indigenous fruits and vegetables are known to play major role in the nutritional livelihood of the Nigerian population, especially in the rural areas where there is poor socio-economic condition (Adeboye and Adedayo , 2008) . Fruits and vegetables are good sources of mineral elements such as iron, and vitamins, including vitamin C, Vitamin B12, Niacin and Riboflavin. Consumption of raw or unhygienically prepared vegetables is considered a risk factor for human parasitic infections (Orlandi et al., 2002) . The climate and topography of the rural villages in Ebonyi State, South-East Nigeria is suitable for the growth of these fruits and vegetables throughout the year. Rain during wet season and irrigation during dry season encourage their growth all year round. These two sources of water are highly polluted with human and animal faeces which represent high risk to farmers and consumers of fruit and vegetable products. Market fruits are often contaminated by eggs of human intestinal nematodes where human and animal faeces are extensively used as fertilizers and reused waste water. The indirect reserve of river water contains a substantial percentage of municipal refuse and sewage. This practice is growing prominence in Nigeria as a result of the growing cost of mineral fertilizer and high demand of basic fruits and vegetables as a nutrient diet due to poor socioeconomic conditions (Damen et al., 2007) . Epidemiological studies have indicated that areas characterized by endemic helminthic diseases are found in population where raw untreated waste water is used for irrigation of fruits and vegetables and consumption of such waste irrigated fruits are generally done unwashed or uncooked (Brooker, 2003; Nock et al., 2003; Naish et al., 2004) . Ethnic eating habits, poverty, and environmental degradation have also contributed to the emergence of geohelminth infections worldwide (Phiri et al., 2000) . Some of these infections may have been acquired from food especially raw fruits and vegetables, water and animals.
This study was therefore, designed to determine the prevalence of geohelminths on edible fruits and vegetables cultivated in rural villages of Ebonyi State, South-East Nigeria and to identify the fruits and vegetables which carries the greater risk of geohelminth infection.
MATERIALS AND METHODS

Collection of fruits and vegetables:
Five different types of fruits and five different types of vegetables were sampled from five major markets in rural villages of Ebonyi State, South East Nigeria, giving a total of 250 samples of fruits and vegetables. These markets were selected because majority of the populace depend on them for the supply of fruits and vegetables. The different types of fruits and vegetables sampled are shown in table 1. Sedimentation Method: 250 g samples of each fruits and vegetables were washed in distilled water in a sterile beaker for the removal of the parasitic ova, larva or cysts. The suspension was strained through a sterile sieve to remove undesirable materials (Nyarango et al., 2003) . The filtrate was centrifuged at 3000 rpm for 15 minutes (Damen et al., 2007) and the supernatant was discarded into the disinfectant jar. The sediment was mixed up and a drop was applied on the centre of a clean grease-free microscope slide and a clean cover slip was placed gently to avoid air bubbles and over-flooding. The preparation was examined under microscope for parasites using X10 and X40 objectives.
Floatation Method: 250 g samples of each fruits and vegetables were washed in distilled water in a sterile plastic container for the removal of parasitic ova, larva or cysts. The suspension was strained through a sterile sieve to remove undesirable materials (Nyarango et al, 2003) . The filtrate was centrifuged at 3000 rpm for 15 minutes and the supernatant was discarded into the disinfectant jar. The sediment obtained was re-suspended in zinc sulphate floatation fluid and re-centrifuged. The floatation fluid was added to fill to the brim and a cover slip was super-imposed on it. The cover slip was lifted and examined under microscope using X10 and X40 objectives.
RESULTS
Five different types of fruits and five different types of vegetables were sampled from five different markets in rural villages of Ebonyi State, South East Nigeria. A total of 250 samples were examined for prevalence of geohelminths. Table 2 shows the geohelminthic profile of each fruit and vegetable sample examined in five markets. 101 (40.4%) of the 250 fruits and vegetables were positive for prevalence of geohelminths microscopically. Among the fruits, pineapple had the highest number of geohelminths 18(72 %) while the lowest was pawpaw 3(12 %). And among the vegetables, water leaf had the highest number of geohelminths 16(64 %) while the lowest was bitter leaf 7(28 %). Table 3 shows the prevalence of geohelminths on fruits and vegetables from each market. The highest prevalence of geohelminths was seen at Okwo Ngbo market (50%),followed by Nkalagu market (48%) and Iboko market (40%) while the lowest was from Eke Aba market (28%). Table 4 shows the frequency of geohelminths isolated on fruits and vegetables in various markets. Table 5 shows the overall frequency of geohelminths isolated from 250 samples of fruits and vegetables in this study. The overall frequency of isolated geohelminths was Ascaris lumbricoides 55(54.5 %), Ova of Hookworm 24(23.8 %), Trichuris Trichiura 9(8.9 %), Strongyloides stercoralis 7(6.9 %) and Enterobius vermicularis 6(5.9 %). Five different types of geohelminths were isolated from 250 samples of edible fruits and vegetables collected from these markets. These parasites include Ova of Ascaris lumbricoides 55(54.5 %), Strongyloides Stercoralis 7(6.9 %), Ova of Hookworm 24(23.8 %), Trchuris Trichiura 9(8.9 %) and Enterobius vermicularis 6(5.9 %). However, the geohelminths isolated from this study differ from those isolated from other parts of Nigeria (Adeyegba and Akinlabi, 2002; Etim et al., 2002; Ogbe et al., 2002; Sam et al., 2004 , Uneke, 2004 Damen et al., 2007) . Variation in the geohelminths recorded may be due to differences in the geographical location of the study. Despite variation in isolated parasites, Ova of Ascaris lumbricoides and Ova of Hookworm were common to all fruits and vegetables in all the studies. This could be due to the fact that these parasites can withstand a wide variety of adverse environmental conditions which could serve as an indication of water pollution as a result of indiscriminate defecation resulting in pollution of water and farmlands as observed by Damen et al., (2007) . Faecal contamination of water sources used in crop irrigation is important sources of human infection, so contamination of fresh fruits and vegetables are of greatest concern (Orlandi et al, 2002) . It was reported that in recent years, there has been an increase in the number of reported cases of food-borne illness linked with fresh fruits and vegetables due to contamination arising as a consequence of treating soil with organic fertilizers such as manure, sewage sludge and from irrigation water. The consumption of raw fruits and vegetables is a major way in the transmission of parasites of food borne illness because consumers would want to retain natural taste and preserve the nutrients to be derived from these fresh fruits and vegetables (Slifko et al, 2009 ). This in essence may increase food borne geohelminthic infections.
Comparing the two conventional techniques used in isolation of the geohelminths in this study, it was observed that sedimentation method had the highest recovery rate (86.1 %) while floatation method is (13.9 %). This is because most ova of geohelminths are heavy and therefore settles on the bottom of the tubes and can be missed using floatation technique.
CONCLUSION
The result from this study shows that there is high prevalence of geohelminths on edible fruits and vegetables from five different markets in rural villages of Ebonyi State, South East Nigeria. This poses a great risk of acquiring geohelminthic infections by eating improperly washed fruits and vegetables. Enlightenment programmes for the public on necessity of food sanitation and personal hygiene should be intensified. Government should also provide inorganic fertilizers at affordable rates to farmers in order to discourage the use of faeces as fertilizers.
